La 1.8 Sr 1.2 Mn 2 O 7 , La 0.5 Sr 1.5 MnO 4 and La 0.8 Sr 0.2 MnO 3 were prepared and their particulate matter oxidation was investigated by thermogravimetry method. Of the three perovskite oxides, La 1.8 Sr 1.2 Mn 2 O 7 gave a higher oxidation activity than the other two oxides at a practical level of temperature. The properties of these oxides were also investigated by X-ray photoelectron spectroscopy. The Mn 2p core-level spectra of the La 1.8 Sr 1.2 Mn 2 O 7 only shifted towards low energies. These suggested that an electron transfer from MnO planes to adsorbed oxygen in the La 1.8 Sr 1.2 Mn 2 O 7 was effective for improving the particulate matter oxidation activity.
Introduction
Attention has been focusing on vehicles powered by a diesel engine for its high fuel efficiency. However, particulate matters (PM) in diesel exhaust gas are severe environmental problems. Several methods of PM removal from diesel exhaust gas have been proposed. 1) , 2) Recently, a diesel particulate filter (DPF) has been used for the after-treatment of PM in exhaust gas and a catalyzed soot filter (CSF) has been developed for oxidizing PM. However, the PM oxidation activity of CSF may not be sufficient to satisfy the requirements from the standpoint of diesel engine fuel control management. And it is necessary to improve their PM oxidation activity under low-temperature conditions for diesel engine exhaust gas. Therefore, many approaches have been attempted in an effort to improve them.
3)5) Among them, Pt/Ce 0.7 Zr 0.3 O 2 and Pt/Ce 0.9 Pr 0.1 O 2 have been proposed for this reaction practically. 5) It is well known that perovskite oxides possess a variety of interesting properties including ferroelectricity, 6) superconductivity 7) and catalytic activity. 11),12) However, the ability of PM oxidation activity of perovskite oxides have not been investigated at the relatively low temperature, sufficiently. Furthermore, the crystal structure influence of them has not been investigated, either. The present report describes the ability of PM oxidation of layered perovskite type La 3¹x Sr x Mn 2 O 7¹¤ at practical level of low temperature.
Experimental
La 0.8 Sr 0.2 MnO 3 , La 0.5 Sr 1.5 MnO 4 and La 1.8 Sr 1.2 Mn 2 O 7 were supplied by Seimi Chemical Co., Ltd. The crystal structure of each sample was confirmed by XRD analysis. The PM were obtained from the diesel engine exhaust gas. The diesel engine was a 2.5-liter 4-cylinder engine and operated at 2,000 rpm. The PM oxidation profiles were obtained with 10 mg sample, which is consist of 5 mg powder and 5 mg PM using thermogravimetry (TG) method under the following conditions. The samples were exposed to Ar for 10 min and then 10% O 2 /N 2 was fed to them for 45 min at 270°C. The same experiments were carried out at 300°C. X-ray photoelectron spectroscopy (XPS) measurements were made using a pumped Surface Science Instruments SSX-100 electron spectrometer which had a base pressure of 10 ¹7 Torr (1 Torr = 133.3 Pa). Figure 1 shows the PM oxidation profiles from the La 0.8 Sr 0.2 MnO 3 at 270 and 300°C. There is no weight decrease at 270°C and a large amount of weight decrease at 300°C after 10% O 2 /N 2 was fed. It is shown that the combustion start temperature is between 270 and 300°C. Figure 2 shows the PM oxidation profiles from the La 0.5 Sr 1.5 MnO 4 at 270 and 300°C. There is no weight decrease at 270°C and a small amount of weight decrease at 300°C under the same experimental condition. It is shown that the combustion start temperature is between 270 and 300°C. Figure 3 shows the PM oxidation profiles from the La 1.8 Sr 1.2 Mn 2 O 7 at 270 and 300°C. There is a small amount of weight decrease at 270°C and a large amount of weight decrease at 300°C under the same experimental condition. It is shown that the combustion start temperature is below 270°C and extreme PM oxidation is occurred at 300°C.
Results and discussion
The following investigations were carried out to elucidate the reasons for the differences in PM oxidation profiles with respect to the chemical states of Mn oxides by XPS. Figure 4 shows the Mn 2p spectra of the three perovskite oxides. 
